Sevoflurane and isoflurane preconditioning provides neuroprotection by inhibition of apoptosis-related mRNA expression in a rat model of focal cerebral ischemia.
This study aimed to examine the effects of sevoflurane or isoflurane preconditioning on cerebral ischemia/reperfusion-induced inflammation, oxidative stress, and lipid peroxidation and test the hypothesis that the underlining mechanism of the protective effect of preconditioning involves changes in the apoptotic gene expression profiles in an experimental model of middle cerebral artery occlusion in rats. Twenty-four adult male rats were randomly divided into 3 groups: control (n=8), sevoflurane (n=8), and isoflurane (n=8). For preconditioning, these 3 groups were exposed to 40% O2, 2% sevoflurane, and 1.5% isoflurane, respectively, for 60 minutes, followed immediately by 1 hour of middle cerebral artery occlusion and then 6 hours of reperfusion. Blood and brain tissue samples were collected for determination of blood gas tension, tumor necrosis factor-α, interleukin-6, and interleukin-1β. Brain tissue samples were collected for determination of the wet/dry ratio, myeloperoxidase, malondialdehyde, and total RNA and also for histologic examinations. Tumor necrosis factor-α, interleukin-1β, and myeloperoxidase levels decreased and antioxidant enzyme levels increased in the sevoflurane group compared with the control and isoflurane groups. Proapoptotic genes (Tnf, Tnfrsf10b, and Tp53) downregulated and antiapoptotic genes (Aven, Bcl2, Bcl2l2, and Prok2) upregulated with sevoflurane treatment compared with the isoflurane and control groups. Both isoflurane and sevoflurane pretreatment decreased malondialdehyde, Dffb, the wet/dry ratio, and injury score and upregulated Bax and Apaf 1 compared with the control group. Sevoflurane and isoflurane preconditioning ameliorates inflammation, cerebral lipid peroxidation, and histologic injury. Downregulation of proapoptotic molecules and upregulation of antiapoptotic molecules may be associated with this effect.